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CHAPTER I 
INTRODUCTION 
The interest in the motor development of the child has 
increasing during the past decade~ the majority of the 
having been made on the upper age levels among high 
ol and college groups. In terms of power events, the 
amount of research is with the adolescent age group 
the emphasis on power events as predictors of athletic 
ab lity. There is negligible evidence of studies on the ap-
1 pl cation of power events in the lower age groups. JenkinsJ 
her recommendations, states that there is need for more 
in the area of motor development in the lower age 
ls. 
The total physical capacities of the younger child change 
as the child grows older. A knowledge of these capacities and 
a :ritical evaluation of the relationship of any one of these 
fa tors in the total abilities is an important step in the 
~H~v~st~nding of the development of the child. It is theref 
purpose of this study to investigate the relationship of 
1 L. M. 
s 
- 1 -
e. 
2 
o~e of these basic capacities, namely power, that determine 
ml)tor performance. 
Power has been defined in various related ways by a 
n~ber of investigators. An accepted definition of power is 
1 
t ~at "Power equals force times velocity. 11 This study will 
c \\nsider power in the light of this definition. 
!I 
:I Purpose 
The purpose of this study is to determine the relation-
sl~p, if any, which exists between the various factors which 
aie included in the measurement of power as applied to chil-
dien of the ages of six, seven and eight, assuming the formula 
of power to be force times velocity. The study deals.with 
tbese components on the basis of sex difference. 
Scope 
The scope of this study is limited to the investigation 
of\ certain motor events in which power plays a dominant role. 
Thb study is concerned with 166 school children of the primary 
II gr~des, ages six, seven and eight, of a small Massachusetts 
ci~y school. The study involves the selection, administration 
ani analysis of tests and the results of the same. 
The investigation will include the following areas: 
1 C. H. McCloy, Tests and Measurements in Health and 
Ph sical Education, F. S. Crofts and Company, New York, 1944, 
p. 56. 
Growth Factors 
1. Age 
2. Weight 
3. Height 
Power Motor Events 
1. Chalk jump 
2. Broad jump 
3. Potato race 
4. 40-yard dash 
5. Baseball throw ~or distance 
6. Weighted throw for distance 
7. Strength index 
Review of the Literature 
The literature in the field of measurements of power is 
rather limited. Charles McCloy, however, has been outstanding 
in his contribution in this area. 
The literature has been divided into two general classes: 
(1) Sargent jump, and (2) relationships of motor test events. 
1. Sargent jump. The first study in the area of test 
1 o~ power was done by D. A. Sargent, w~o developed a test 
which was designed to test primarily power. The test eonsiste 
of springing into the air as high as possible and taking as 
a record the difference between the standing height and the 
1n. A.. Sargent, nThe Physical Test of a Man, 11 American 
Physical Education Review (April, 1921), 26: 188. 
4 
hi~est point reached by the head during the jump. According 
1 
to McCloy, the Sargent jump is the best measure yet devised 
of explosive energy or power. 
i 2 
f L. W. Sargent found that there was no significant rela-
tifinship between the jump and body build, relative length of 
le iJ, height, weight or any other anthropometric measure. He 
al~o found a low correlation between age and the jump. 
3 
Bovard and Cozens did research with the Sargent jump 
us~ng a mechanical device for a more accurate measure of the 
distance travelled during the jump. The authors reported a 
re~iability of .61 for Sargent jump with data collected on 
co~lege men. A correlation of .55 was found between the jump 
an~ four athletic events; namely, high jump, standing broad 
jump, rope climb for speed, and 980-yard dash. 
4 McCloy defines the Sargent jump as lfprimarily a test o.:f 
II ab~lity of the body to develop power relative to weight of 
tbe individual. 11 In this article McCloy described the chalk 
1c. H. McCloy, ltTests and Measurements for the- A&ninis-
trative Program o.:f Physical Education," Journal of Health and 
Pp~~ioal Education (September, 1932), 3: 9-12. 
; 2L. w-. Sargent, nsome Observations on the Sargent Test 
o d Neuro-Muscular Efficiency, n American Physical Education 
Re~iew (February, 1924), 29: 47. 
3 3. F. Bovard and F. W. Cozens, The Leap Meter, UniversitY~ 
of Oregon Physical Education Series 1, No. 2, University of 
Oxegon, Eugene, Oregon, 1928. 
4c. H. McCloy, ttRecent Studies in the Sargent Jump, n 
Research ~uarterly (May, 1932), 11: 235. 
1:1 
I' 
5 
ju~p, which is a modification of the Sargent jump. This test 
usrs the same principles of the original jump but involves 
thr use of chalk in marking the difference of the reach and 
a rark of maximum jump. The author reported a correlation of 
.9r with the Sargent jump. McCloy found a reliability of .854 
for the Sargent jump and a correlation of .752 with track and 
'/ I . fi,ld events and the jump. The research was done with chil-
dr~n in elementary school. 
In an article in the Journal of Health and Physical Edu-
1 
ca~ion, McCloy reported finding a correlation of .85 between 
tests. tb/e Sargent jump and achievement 
2 In a later article McCloy defines the Sargent jump as 
fla test of the individual 1 s available horsepower as related 
to his size or weight.n 
2. Relationship of motor test events. 3 Rogers in 1927 
de~ised a battery of tests composed entirely of strength tests 
Tblb reliability of the tests ranged from • 86 to • 97. The 
ajlhor reported a correlation of .81 between strength index 
a1f a battery of athletic performance tests. 
,, 
1c. H. McCloy, 11Tests and Measurements for.!.dministrative 
P1 ogram of Physical Education, It op. cit. 
2c. H. McCloy, 11A. Program of Tests and Measurements for 
a P1blic Schools~n Journal of Health and Physical Education 
• (< ctober, 1935J, 5: 19. 
3F. R. Rogers, Test and Measurements Programs in the 
REd;rection of Physical Education, Bureau of Publications, 
TEachers College, Columbia University, New York, 1927. 
Ill 
• 
6 
1 
MacCurdy combined the Sargent jump with a modified 
Rogers test and called the test a measure of physical capacity 
Tbe physical capacity was defined as Uthe capacity of large 
2 
m1: scle groups to translate power. tr MacCurdy reported a cor-
relation of .86 between his test and athletic performance 
tEsts with 16-year-old boys. 
I In the years 1937 and 1938 a great deal of work was done 
i the field of measurement of the various components of 
a~,-hletic power. 
!/ 3 Coleman with tests on 100 college men found a reliabili-
ii 
t of .958 on Sargent jump using the leap meter as designed 
biT Bovard and Cozens. 4 The author reported a low correlation 
I 
o¥ .038 between weight and Sargent jump and a correlation of 
I 
.615 between shot put and baseball throw. 
5 
Harris studied differential measurement of force and 
felocity with 163 junior high school girls. The author re-
~orted that a combination of broad jump, three-pound shotj 
/~1 1H. L. MacOurdy j A Test for Measuring the Physical 
~apacity of Secondary School Boys, The Author, Yonkers, New 
York, 1933. 
2 Ibid., p. 5. 
/' 
;) 3 Ja.mes W. Coleman, 11 The Differential Measurement of the 
~peed Factor in Large Muscle Activities, 11 Research ~uarterly 
(October, 1937), 7j No. 3. 
1/ 4 
'j Bovard and Cozens, op. cit. 
1 5 Jane Harris, rtThe Differential Measurement of Force and 
!Velocity for Junior High School Girls, 11 Research Quarterly 
(October, 1937), 7, No.4. 
j 
I 
7 
and strength index was found to measure pure velocity factor 
o} power to a multiple correlation of .90. The study reported 
ihtercorrelation between such measures of power as broad jump, 
s~rength index, Sargent jump, dash, and weight. 
l 
In the same year Rarick, in an analysis of speed fac-
t)rs in athletic activities, found that arm strength is dis-
t1nt from general strength factors and contributed little, 
if anything, to the Sargent jump. Rarick found an interre-
l~tionsPip between motor test events and reported a correla-
tton of .13 between the Sargent jump and the shot put. 
R~rick 1 s work was with college men. 
2 
Hutto did his work in 1938 with 406 high school boys. 
Hp.tto used grip strength, 'a total of left and right grips. 
T~e author reported a correlation of .51 between grip strength 
! 
ard shot put, and .43 with broad jump. (These studies are 
! 
d~alt with more specifically later in this study.) Hutto 
I~ defines. athletic power as ttthat combination of strength and 
s"peed of action in muscle tissue which produces the power 
e~~ement essential to successful accomplisbm.ent in events of 
tr>ack and field type. 11 The author found that the 60-yard 
d~sh, standing broad jump, running broad jump and 12-pound 
1L. Rarick, 11An Analysis o:f the Speed Factor in Simple 
Athletic Activities, n Research Q,uarterly (December, 1937), 
8, No. 4. 
2Louis Hutto, tt:Measurement o:f Velocity Factor o:f Athletic 
Power in High School Boys, 11 Research ~uarterly (October, 1938) 
9, No. 3. 
8 
correlate with athletic power a~ criteria .8993. 
The test· scores of 320 Detroit elementary school boys 
1 
of 300 Chinese high school boys were analyzed by McCloy 
study of athletic power. Athletic ability or power was 
"the ability or the mechanical use of strength and 
locity to skillfully utilize force at high speed. 112 By 
a multiple correlation technique, he selected several 
batteries for the measurement of athletic power. The.,,. l 
concluded that the following battery was the best test 
f athletic power: 50- or 100-yard dash, a standing broad 
ump, a running high jump and a shot put. Three events, the 
0-yard dash, standing broad jump and an indoor baseball throw 
or distance showed a :multiple correlation of .93. McCloy 
ound that the running high jump could be omitted from the 
ormer battery with little loss in. correlation. 
~ 
Cureton3 defines power as 11 Power emphasizes the capacity 
to release great explosive effort to execute fast or sudden 
efforts which move the entire body with maximum effort. 
! Physically, power is force times 'velocity. 11 
S 4 eils, in his study of_relationships of measures of 
1 C. R. McCloy, The Measurement of Athletic Power, A. S. 
Barnes and Company, New York, 1932, pp. 7, 19. 
2Ibid. , p . 38. 
3T. K. Cureton, Physical Fitness Appraisal and Guidance, 
Mos}a-y, St. Louis, 1947, p. 53. 
4 G. L. Seils, 
Growth and Gross or 
Doctor's Dissertation, 
9 
pt~sical growth and maturity, reported findings in dealing 
wjth primary school children, and found the following relia-
b lities: 
Dashes 
20 yards 
30 yards 
35 yards 
40 yards 
Jump and reach 
Standing broad jump 
Throw f'or distance 
Baseball 
12n softball 
Tennis ball 
.803 
.856 
.896 
.904 
.874 
.906 
• 97 
.953 
.98 
Jenkins, 1 in a .study with children of' the ages of' f'rom 
~ive to seven years, found that, on the whole, boys were 
3uperior to girls in motor tests administered. Jenkins found 
~eliabilities on motor events as follows: 
" ,, ,, 
35-yard dash 
Baseball tbrow 
Standing broad 
Jump and reach 
.74 
f'or distance. 90 
jump .82 
.69 
" 2 // Carpenter, in records taken on 117 boys and 100 girls 
in the first three grades, found a multiple correlation be-
tween total shoulder girdle strength and broad jump, shot put 
and weight of' .63 f'or boys and .497 f'or girls. In a later 
3 
1 
study~ Carpenter :found the :following rel:tabili ties on motor 
Jenkins, op. cit. 
2 A. Carpenter, 11A Strength Testing in the First Three 
Grades, 11 Research 9&uarterly (October, 1942), 13, No. 3. 
3 A. Carpenter, ttThe Measure of' General Motor Capacity and 
General Motor Ability in the Finst Three Grades, 11 ..Research 
~uarterly (December, 1942), 13, No. 4. ' 
~ 
'-
I 
II 
tests: 
30-yard dash 
Standing broad jump 
Sargent jump 
4-lb. shot put 
Baseball throw 
.6715 
.7984 
.9036 
.8547 
.9631 
Girls 
.693 
.8027 
.9105 
.8027 
.8696 
10 
1 In an issue of the Research quarterlz Stansbury reported 
some findings on high school boys. He found a multiple cor-
r~lation of .8427 between the strength index (a combination of 
r~ght and left grips, chins, dips, back and leg lift) and the 
s,cores o.f the broad jump and shot put, combined with weight. 
i/ 
Cn the basis of this work he concluded that the latter battery 
<1/ould be used for the strength tests that require expensive 
1 /ppara tus . 
II 2 
Espenschade in research for the Society for Research in 
Jhild Development, with 165 adolescent girls and boys, found 
~he following reliabilities on motor events: 
Bozs Girls 
50-yard dash • 73 '.57 
Broad jump • 97 .95 
Jump and r each .95 .89 
Distance throw .97 .91 
1/ 
'I 
author found intercorrelations of several motor events 
reported that there was an increase in correlations in 
1E. Stansbury, 11A 
and Senior High School 
Education Activities, 11 
12, No. 4. 
Simplified Method of Classifying Junior 
Boys in Homogeneous Groups for Physical 
Research ~uarterly (December, 1941), 
2 A. S. Espensehade, Motor Performance in Adolesence, 
Monograph of the Society for Research in Child Devel~pment, 
1 National Research Council, Washington, D. C., 1940. 
ll 
. the fall and a decline in the spring. The study showed a 
- --u 
correlation of' .30 between jump and reach and broad jump for 
II ·· 
arls and .42 for boys. Distance throw correlated with jump 
a~d reach .26 with girls and .37 with boys. Grip strength 
clrrelated with jump and reach .08 f'or girls and .27 with 
I 
bfys. l 
McCloy in his latest writings defined power as 11 the 
time rate o:f doing work, work equaling force times distance. n 
T~e author describes the various measures of' power and the 
t~sts best suited to measure same. He lists the following 
II 
'I 
a the best combined group: 
I 1. Dash 
2. Shot put 
3. Broad jump 
4. Sargent jump 
~~e Sargent jump: according to McCloy, is 
s :[ngle test of' power. 
still the best 
I 2 Anderson in her ttstudies in Testing for High School 
G 'rls, 11 correlated scores in strength index, both unweighted 
a d weighted; PFI, weighted and unweighted; and the Sargent 
j~p against subjected rating made by the instructor. She 
f',und that the Sargent jump was the best. 
l 1Mc0loy, Tests and Measurements in Health and Physical E cation, p. 56. 
II 
2Theresa W. Anderson, 11Studies in StrengthTesting for 
H~gh School Girls,u Research 9Juarterly (October, 1937), 
8: 69-73. 
! . 
! 
.. 
''·-
i 
Werking with 256 college women, Phillips1 reported the 
fo lowing il!ltere.orrela tions: 
' •. <i 
Broad jump and grip .1885 
Jump and reach and broad jump.4256 
Grip and jump and reach .1965 
12 
l 
1 
. M. 
Te,ts lDy 
Philli::ps, "Study of a Series of Physical Education 
Faetor Analysis, 11 Research ~uarterl:y:, Vol. 20, No. 1. 
. . 
~~:: :£;:; .. -«'~~'~ 
CHAPTER II 
PROCEDURE 
The first step in the experiment was to set up a battery 
o~ tests which would be highly weighted with power elements. 
'j 
T~ese motor events should meet the criterion as set up yet 
s ould be such that they are part of fundamental skills which 
t~e child uses in normal game activities. In considering the 
II b~ttery, attention was given to the work of Wendler1 and his 
w<\~k with analysis of test elements. On the basis of these 
t'jl\o factors a battery of' tests was composed. 
, The reliabilities of' the tests included in the battery 
I 
tc
1! be used for this investigation was found among the various 
,, 
II 
st'~dies in the :field and were reported in this chapter. The 
:I 
geheral procedure for administering the tests found limita-
tilns due to the :fact that one tester administered the entire 
ba~t;tery. 
Criterion :for selection of items to be used in this 
injvestigation: 
1. The battery of events should test fundamentally dif-
ferent abilities. 
1
.Arthur J". Wendler, 11A Critical Analysis o:f Test Elements 
Us ~d in Physical Education, 11 Research Q.uarterly (March, 1938), 
9: 64-76. 
- 13 -
II 
14 
2. The test items should involve the simplest of equip-
ment. 
3. The events should not be such that they demand too 
complex skills. 
4. The test items should not take advantage of any type 
of body build. 
5. A test should offer no possibility of injury. 
6. Attention should ee given to the ability of the child 
to understand the proper techniques involved in the 
test items. 
7.- The events should measure primarily the components 
of power. Accuracy events should not be considered. 
8. The test items should be such that they could be done 
in some part by all children of this age level, with 
consideration·given to the abilities of the age group. 
9. The events should be and could be administered by 
one tester, if necessary. 
10. The test should be easy to administer in order to 
produce the best results for the testee. 
11. The test must be applicable to both sexes. 
12. The test must be sufficiently interesting to maintain 
adequate motivation. 
Basic consideration for selection of test items. In 
selecting the test items that were to make up the battery in 
Jhis study, consideration was given to those tests that 
Jbasured the factor of power and its components, speed and 
flbrce. Wendil:.e:r, 1 in rota ted factor loading for strength, 
found correlation on the various test items. 
The test items comp~rable to those used in this study 
correlate·as follows: 
1Ibid. 
-
Sum of grip strength 
Shot :put 
Standing broad jump 
60-yard dash 
Potato race 
Sargent jump 
Baseball throw 
.910 
.897 
.802 
.728 
.642 
.607 
.307 
15 
In rotated factor loading for velocityj the test items 
il 
.J'll this study correlate as follows: 
,, 
Sargent jump 
Potato race 
60-yard dash 
Broad jump 
Shot put 
Grip strength 
Baseball throw 
.592 
.462 
.460 
.435 
.112 
.081 
.068 
Based on the above study and the research in the field 
:ih the area of motor test, the following battery was decided 
1.:pon: 
1. Chalk jump 
2. Broad jump (standing) 
3. Potato race 
4. 40-yard dash 
5. Weighted throw 
6. Baseball throw 
7. Strength index 
Reliability of test items: 
fol"" distance 
(Total grip strength of 
right and left grip) 
1. Sargent Jump. This test as devised by Sargent, and 
II 
as described by Sargent in American Physical Education Review 
o:' April 1921, consists o:f springing into the ail' as high as 
" 
ppssible and taking a record of the difference between the 
b~ghest point reached by the head during the jump. The 
S~rgent jump is primarily a test of the ability of the body 
tp develop·power relative to the weight of the individual 
II 
1\ 
hi~self. The following previously cited studies report 
! 
reliabilities of the Sargent jump: 
I 
I 
I 
·I ,, 
! 
Coleman 
McCloy 
Bovard and Cozens 
Carpenter 
~958 
.854 
.61 
.90 and .91 
Several modifications of this test have been devised. 
16 
One of these, the chalk jump as described by McCloy, 1 has a 
,, 
co'relation of .98 with the Sargent jump as noted by the author. 
I 
:i 
in:!his article. The chalk jump has the testee make a mark on 
a ~all with chalk at his highest reach, then proceed to jump 
to !lhis :maximum and mark this advance upon the wall above his 
or 'lginal mark. This jump is similar to the jump and reach, 
wh~ch was used by several investigators in this area. The 
following reliabilities were reported: 
!i Seils .874 
il 
Hartman2 .63 
Jenkins .69 
Girls Boys 
II Espenschade .89 .95 i! 
The chalk jump was chosen for this study due to the fact 
th::t it is more readily applied to children of the primary 
s c:t
1
lool age. 
2. Standing Broad Jump. The nature of this event, which 
ha I\ the testee jump from a given line to his maximum distance 
~~ 1c. H. McCloy, Tests and Measurements in Health and Physi-ca~ Education, F. S. Crofts and Company, New York, 1944, p. 53. 
2D. M. Hartman, nThe Hurdle Jump as a Measure of the 
Mot or .Bvoficiency of Young Children, tt Child Development 
(December, 1943), 14, No. 4. 
u 
(_) 
17 
horizontally, indicates that it is in its nature a true test 
of power since it involves the amount of force that is needed 
to propel the weight of the individual through space; thus 
tte components of power, force, and velocity are incorporated. 
Since both the Sargent jump and its modification measure 
power, it would suggest a close relationship between the tests 
TJe following relationships are reported in the literature: 
Anderson and McCloy 
Harris 
.604 
.73'7 
Reliability of the Standing Broad ~ump 
Carpenter 
Hartman 
Seils 
.Jenkins 
Hutto 
Espenschade 
.79 
.86 
.906 
.82 
.95 
.97 
Girls 
.80 
.95 
3. Potato Race. In choosing a potato race that would 
pest measure the agility of children of this age, considera-
tion was given to several types; namely, Reilly type, short 
potato race, and YMCA potato race. Seils found a reliability 
rf .5'76 for regular potato race as against .809 for the short 
potato race. A modified Reilly potato race was used in this 
study, the tester feeling that it was a better measure of 
I 
,;agility and was best sui ted to the age level. 
I 
4. Dash. Upon the recommendation of Seils, a 40-yard 
dash was used as a measure of velocity. Seils found the 
following reliabilities in regard to dashes: 
I 
i\ 
il 
20-yard dash 
30-yard dash 
35-yard dash 
40-yard dash 
Rutto--60-yard dash 
Espenschade--50-yard dash 
.803 
.856 
.896 
.904 
.93 
Boys 
.82 
18 
Girls 
.57 
5. Throw for Distance. Throw for distance combines the 
f~ctors of velocity and forcej thus its entry into the battery 
·I 
T~e size of the ball to be used was limited due to the age 
:i 
g~oup being tested. Some consideration was given to a tennis 
b~ll but it was felt that the size of the ball should be held 
c>nstant with the size of the ball to be used later in the 
w~ight throw for distance. A 9-inch baseball weighing but 
t~o ounces was therefore used in further investigation in this 
ar-ea. 
In the throw for distance, the following reliabilities 
h~ve been reported: 
i! 
Coleman 
Espenschade 
il 
6. Weight Throw for Distance. 
Girls 
.913 
• 97 . 91 
This type of test was 
iaserted in the battery due to its utilization of the force 
component of power. Carpenter found a reliability of .8547 
fDr boys and .8027 for girls, using a 4 lb. shot. In line 
w:th the policy of keeping the size of the ball constant in 
both throwing tests, a 9-inch baseball which was lead weighted 
to two pounds was used for test purposes in this area. 
I 
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7. Strength Index. Further study in the area of force 
an~ its relationship to other factors of power was the basis 
fo~ entering a strength index factor. The strength of both 
lett and right grip considered together was used in this sec-
ti~n of the battery. A hand dynamometer was utilized to gain 
thhls information. 
i 
Procedure for administering the test items. All the 
tests were performed indoors during the months of January and 
Fefruary. The 40-yard ~ash utilized the corridor, while the 
rerainder of the test items were performed in the gym. The 
te ting was administered and recorded by one tester. 
In all the tests the children were encouraged to do their 
best. The tester gave the child all the opportunity to put 
fobth his best effort. Verbal encouragement was rendered; 
su,ch as 11 That was wonderful 11 • ttYou will do better next time 1t • r :1 :1 ) 
nTfuat was better than the last tryn; etc. The tester showed 
1\ 
i 
enthusiasm that might carry over into the testee spirit to 
inspire a greater effort on any given test. The children were 
told that they were going to play games with the tester) and 
tbiy came to look forward to them with a spirit of zest. Each 
test was looked upon as a challenge to the child) and he 
ea~erly performed them. 
A demonstration was given in each test item, after which 
tbe children were allowed a practice trial if the tester 
deemed necessary. Three trials were given in each event and 
20 
tbe best effort was recorded. Due to the age of the group, 
sa~ety factors of each event were discussed before the child 
pa~ticipated in same. 
I 
:l 
1. Chalk Jump 
~. Equipment required: 
1. Flat surface next to wall 
2. Piece of chalk 
3. 12n rule 
B. Instruction to testee: 
Testee is given a piece of chalk and given fol-
lowing verbal instructions. 11 Reach up as high 
as you can without standing on your toes and make 
a mark on the wall. Now jump and reach up as high 
as you can and make another mark on the wall. 11 
The testee is instructed to crouch or squat down 
to help him in his jump. 
C. Manner of scoring: 
The distance between the highest point of the 
first reach and the highest point of the jump 
and reach is measured to the nearest inch and 
is recorded. 
D. Special instructions: 
Testee was cautioned not to stand on tiptoe on 
first reach and was instructed to remain close 
to the wall on his jump. 
2. Standing Broad Jump 
A. Equipment required: 
l. Flat surface with starting line prescribed. 
2. 6 1 measuring tape 
B. Instruction to testee: 
The tester indicates jumping line to testee and 
instructs the testee to stand with toes on the 
line and jump as far as he or she can. 
C. Manner of scoring: 
The test is scored in terms of inches measured 
from the starting line to the nearest mark made 
by the child in completing the jump. 
D. Special instructions: 
21 
The tester gives the children the idea that a game 
is involved. He gives the children instructions 
as, 11Let 1 s play we are jumping a brook11 ; ttLet 1 s 
see how big a brook we can jump.n The testees were 
cautioned to take off on both feet and to fall for-
ward in completing the jump. Crouching and swing-
ing of the arms were encouraged. 
3. Potato Race 
A. Equipment required: 
l. Flat surface providing running area of at least 
30 feet so that blocks can be placed at 10 and 
20 feet distances from the starting line. 
2. Two blocks 2 11 x 2" x 2 11 
3. Stop watch 
B. Instructions to testee: 
The testee is told to run as fast as he can to the 
farthest block, pick it up and return behind the 
starting line. He then returns, picks up the 
second block, runs back to the starting line, 
touches the floor behind the line and returns the 
block to its original position. He then returns· 
to the starting line, gets the first block, returns 
it to its original position on the second line and 
finishes across the starting line. 
c. Manner of scoring: 
The race is scored in seconds and tenths of seconds 
D. Special instructions: 
1. Demonstrations as to which block to start race 
with. 
I 
.j 
I 
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2. Testee is cautioned to put blocks down behind 
line, not throw them. 
3. Testee is also cautioned to finish strong. 
4. 40-Yard Dash 
A. Equipment required: 
l. Flat surface measured off from start~~g line to 
finish. 
2. Stop watch 
B. Instructions to testee: 
l. The testee is given the following verbal in-
structions: ttTake your mark, get set, and Go. u 
2. The runner is cautioned not to leave the start-
ing line until he hears the command, 11 Go. 11 
3. The testee is told to run as fast as he can and 
be sure to run past the finish line. 
C. Manner of scoring: 
Seconds and tenths of seconds 
D. Special instructions: 
1. The child could use crouching or standing start. 
2. The testee was cautioned regarding safety fac-
tors. 
3. Run only when name was called. 
5. Throw for Distance 
A. Equipment required: 
l. grt baseball weighing two ounces 
2. 75' measuring tape 
3. Chalk for marking throw 
4. Flat surface 100 feet in length 
II 
II 
I 
.I 
'\ 
II 
i 
il 
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B. Instructions to testee: 
Stand behind the line as designated and throw as 
far as you can. 
c. Manner of scori~g: 
Throw is measured from t~owing line to place the 
ball lands. 
D. Special instructions: 
1. The ball must be thrown in the overhand method. 
2. The testee was_cautioned not to step over the 
throwing line. 
3. The testee was told to throw the ball to the 
testee in attempting to aid the thrower in 
direction on distance. 
6. Weighted Throw f'or Distance 
A. Equipment required: 
1. 9 11 baseball weighted with lead to a total of' 
2 pounds 
2. 15 1 measuring tape 
3. Flat surface at least 100 feet in length 
B. Instructions to testee: 
Stand behind the throwing line and throw the ball 
as f'ar as you can • 
C. Manner of scoring: 
The throw is measured from the throwing line to 
the place the ball lands. 
D. Special instructions: 
1. The ball must be thrown in the overhand method. 
2. The testee was cautioned not to step over the 
throwing line. 
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3. The testee was told to throw the ball to the 
testee in an attempt to give the thrower direc-
tion on distance. 
7. Strength Index 
A. Equipment required: 
1. Hand dynamometer 
B. Instructions to testee: 
The dynamometer was placed in the testee 1 s hand 
and he was told to squeeze as hard as he could. 
The grip strength of both hands was taken. 
1/ 0. Manner of scoring: 
j 
·. 
! 
., 
The measure of grip strength was taken in terms of 
the nearest pound as indicated on the dial. Both 
scores on grip strength were combined to make 
strength index. 
D. Special instructions: 
1. The testee was told to imagine that he was 
squeezing an object in his hand as if to break 
it. 
2. Caution was taken to see that the instrument 
was placed in the hand with the dial away from 
the fingers. 
3. The testee was cautioned to keep his hand away 
from his body as he squeezed the dynamometer. 
Source of data for the experiment. The experiment re-
q1,'ired at least 25 boys and 25 girls in each of the age groups 
f~~om six to eight. In order to carry out the testing, a 
sdhool must have not only the right numerical factor in terms 
I 
oi children but it must also meet the requirement of having 
a gym large enough to carry out the tests. The school must 
a so have an area long enough to run a 40-yard dash indoors 
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as the testing was carried on during the winter months. 
The West Gloucester school was selected because it met 
tbe above requirements. The West Gloucester school is a 
modern school building which was completed in 1949~ contain-
in~ grades one through six. The building houses a gym which 
is 60 1 x 40 1 , which is more th~n ample for all testing. 
lA~ere a longer area was needed, the corridor approximately H.L I' 
i! 
il 1cp ya:rds long was used. The physical education program in the 
! 
school consists of a 20-minute period a day under the super-
vjj/sion of the classroom teacher. The pupils of this school 
I 
ccme from families of a very wide varie.ty of socio-economic 
lEvels. Within the school population are Children from above 
tle average socio-economic level, while there are as many on 
lower end of the scale. 
The data fo:r this thesis was gathered during the months 
o~ January and February~ the tests being conducted daily 
d~ing this period. All the tests were conducted in the gym 
wlth the exception of the dash which utilized the corridor. 
II O~e tester did all the testing. There was no set order for 
i·! t~e testing, except that the 40-yard dash and the potato race 
w~re not administered successively. The children were brought 
t) the gym by classes~ and one test was given during a given 
41t· p~riod untess the time element allowed two tests. 
I 
II 
Treatment of Data 
The technique used in this study was the determining of 
e· melln and standard deviation for each measure .for both sexes 
ani the intercorrelation o.f those measures. The mean and 
st1ndard deviation .for the distribution was calculated by 
I 
1 
me:hod o.f grouped data. The actual difference between the 
me ts in any one variable was more exactly measured by means 
I 
o.f'l 11 critical ratio 112 (significance o.f the di.f.ference between 
I 
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i 
thl mean). Th~ critical ratio was not considered significant 
unless it was .found to be at the 5 per cent level or 1.96~ 
baled upon Fisher's llT 11 tables. 3 
All the measures were intercorrelated using the Pearson 
- 4 Pr~duct Moment method. These correlations were compared to 
'I I. 
co~relations as reported by other investigators who had similar 
te~t items in common. 
1H. E. Garrett~ Statistics in PsycholoSl and Education~ 
Longmans~ Green and Company, New York, 1947, p. 41. 
2Ibid.~ pp. 197-200. 
3E. F. Lindquist, A First Course in Statistics, Houghton 
Mi~.flin Company, Boston, 1942, pp. 163-174. 
4Ibid. pp. 190-191. 
CHAPTER III 
FINDINGS AND RESULTS 
This study is concerned primarily with an analysis of 
mctor events which are highly weighted with power elements. 
Tl.e data was treated as massed data utilizing the mean as a 
measure of central tendency for each variable and standard 
dEviation as a measure of variability. Critical ratios were 
dEtermined to denote significant differences, if any, that 
e ists between the means. Intercorrelations were computed 
bttween all variables for both sexes. A comparison of cor-
r~lations of test items as reported by other investigators 
" 
w :;s made with this study. Sex differences were considered 
i all computations. 
Consideration was given to age placement and chronologi-
Figures and tables were utilized to c 1 age of the testees. 
I e
1
press the various findings and results. 
Chronological Age 
The chronological age was calculated in years and months. 
I~ a child's age was less than fifteen daysj he was classified 
in the previous month; if his was fifteen days or more, he 
~as classified in the next month. The mean for the groups 
fell at six years five months, seven years five months, and 
- 21 -
li 
ei~ht years :five months. 
! 
Age Placement 
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Eighty per cent of the six-year-olds were in the :first 
gr de, with the remaining 20 per cent in the second grade. 
Se
1
:renty-three per cent of the seven-year-olds were eP~olled 
I 
in the second grade, 15 per cent in the third grade and the 
Table 1. Age Grade Placement Arranged by Age Groups 
Age Groups 
Gr: ade Six 
I 
1 Combined Age Seven Eight Groups 
G B T G B T G B T G B T 
1 20 27 47 2 4 6 0 3 3 22 35 57 
12 6 6 12 20 18 38 3 5 8 29 28 57 
3 0 0 0 3 5 8 26 18 44 29 23 52 
T~tal:: 26 33 59 25 27 52 29 26 55 80 86 166 
rlmaining 12 per cent in the :first grade. 
'I 
In regard to the 
e ght-year-olds, 80 per cent were in the third grade, with 
II 
1. per cent in the second grade and 5 per cent in the :first 
glade. In the total picture, 36 per cent of the children 
I 
w re in the :first grade, 33 per cent in the third grade and 
3~ per cent in the second grade. In the entire group there 
w~re seven more boys than girls in the :first grade, two more 
boys than girls in the second grade and three more girls than 
boys in the third grade. 
I 
1/ 
I 
" 
,, 
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Ta ple 2. Chronological Age of Boys and Girls in Months by 
.Age Groups 
e 
Mftha 
Age Groups 
Six Years Seven Years Eight Years 
1/ G B T G B T G B T 
r; 0 l 2 ~ 2 2 4 2 2 4 
l 3 4 3 2 5 5 2 7 ·l 
2 2 3 5 2 3 5 3 4 7 
3 2 4 6 3 3 6 l 2 3 
4 2 3 5 2 l 3 2 4 6 
5 2 3 5 0 0 0 3 2 5 
'I 6 3 4 7 2 4 6 2 2 4 
I 7 4 5 9 l 3 4 2 2 4 
I 8 2 2 4 l 4 5 3 2 5 
I 
!I 9 l 2 3 3 3 6 3 l 4 
'/lo 4 l 5 l 0 l 2 2 4 
ll 2 l 3 5 2 7 l l 2 
I 
Totals 26 33 59 25 27 52 29 26 55 
~an in 
1
ronth 78.2 78 78.1 90.2 90.5 90.4 102.9 101.2 102.6 
I 
1:ars 6.5 6.5 6.5 7.5 7.5 7.5 8.4 8.4 8.4 
II 
-
'! 
30 
50 
40 
30 
20 
10 
G ,a de 1 2 1 2 3 1 2 3 1 2 3 
I 
f7~ 
II Girls Boys 
II Age 6 years Age 1 years Age 8 years Age 6, 1, 8 
e J 
G a ph No. 1. Distribution according to School Grade of 166 
Boys and G~rls Used in This Study 
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Analysis of Means of Test Items 
The mean age for the girls was 7.06, while the mean for 
tbe boys was 6.91. The difference in actual mean ages for 
boys and girls was .15 and a critical ratio of 1.29. Accord-
ing to the criteria, the superiority of the girls would not 
be considered significant. 
The sex differences in the throw for distance were marked. 
Tbe actual difference between the boys and girls was 12.39 
fe~t. The critical ratio obtained between the sexes was 6.80. 
Tb~ difference showed superiority of the boys above the l per 
cep.t level. 
The difference between the means of height of boys and 
gi~ls was very small, .38. The critical ratio was reported 
at .95, which was not significant. Weight also showed a small 
di~ference between sexes and contained a critical ratio of 
1.~8, which again was not significant according to criteria. 
The boys' score in the chalk jump was greater by almost 
1 ~nch. The actual difference in score was .83 inches. The 
critical ratio between the boys and girls was 3.41, which, 
II 
according to criteria, was significant at better than the l 
petr> cent level. 
There was a relatively small difference between the 
~' scores of the girls and the boys in the standing broad jump. 
Tbe difference was .24 feet and showed a critical ratio of 
but .67} which was not significant. 
lo •. 
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TaDle 3. Mean) Standard Deviation) and Critical Ratio of I Test Items 
II fit em 
Ag~ in years 
!Boys 
Girls 
inches Hell::::n 
We~ght in pounds 
I Boys 
Girls 
Ch lk jump 
Boys 
!Girls 
Br \ad jump 
Boys 
'Girls 
Po 1
1
'1ato race 
Boys 
;Girls 
in feet 
in feet 
in seconds 
Mean 
6.91 
7.06 
48.31 
48.69 
57.53 
55.09 
7.34 
6.52 
41.20 
40.96 
18.88 
19.87 
Boys 8.58 
40~yard dash in seconds 
Girls 8.92 
Th:l ow for distance in feet 
Boys 45.47 
Girls 
We ght throw in feet 
Boys 
Girls 
St ength index in pounds 
33.08 
18.60 
14.38 
Boys 56.17 
50.91 
Standard 
Deviation 
.76 
.74 
2.65 
2.48 
10.39 
9.42 
1.60 
1.48 
7.76 
6.98 
1.57 
-
3.22 
.91 
.96 
12.83 
10.33 
6.68 
4.57 
14.92 
13.57 
Critical 
Ratio 
1.29 
.95 
1.58 
3.41 
.67 
2.53 
2.32 
6.80 
4.74 
2.36 
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i\ The potato race found a difference of 1.01 seconds, with 
11 . 
gi1,'ls getting the better scores. The critical ratio was 2.32 
I 
I 
an: was significant and about the a per cent level. The boys 
di better in the dashes with a plus .34 seconds difference 
in time. The critical ratio was 2.32 which was significant 
ab !!ut the 2 per cent level. 
II 
I There was a wide difference between the sexes in both 
th~ weight throw and the strength index, the boys having 
sc~res of 4.22 and 5.26 feet greater in the former and latter 
ev,nts. The critical ratio for the weight throw scores was 
I 
4. 7~ which proved the boys superior. In the strength index 
scpres the critical ratio was 2.36 which was significant ac-
co llding to criteria, and thus the boys again showed superiori-
ty to girls in this event. 
Intercorrelation of Test Items 
Power has been described as force times velocity. The 
te ts given contain component-S of these factors of force and 
ve ocity. Since these motor performances all measure power, 
it llwould be probable that all motor tests will be related to 
ea lih other. The degree of proximity between any two measures 
II 
ma II not be great, however, since so many different capacities 
in luence performance. In addition to interrelationship be-
l tw~en the motor performance, a relationship may be expected 
be~ween growth factors such as age, height, weight and sex. 
Iii 
fl 
,\ 
I 
I 
" 
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Ta il 4. Intercorrelations of Total Variables tple 
I 
e I I 
l. 2. 3. 4. 5. 6. 7. 8. 9. 10. 
Age Hgt. Wgt. C.J. B.J. P.R. 40 Thro W.T. St.I. 
' l. ~e 
Boys .60 .61 .41 .58 -.42 -.39 -. 38 .35 .53 
1 Girls .56 .48 .25 .49 -.09 -.57 .46 .45 .48 
Al Cases .58 .53 .30 .53 -.17 -.46 .33 .34 .48 
I 
2. eight 
Boys .73 .43 .51 -.25 -.29 .40 .42 .60 
Girls .68 .16 .42 -.15 -.40 -.09 .34 .44 
Al Cases .70 .28 .47 -.16 -.33 .21 .34 . 50 
I 
3. 1 weight 
Boys .44 .47 -.21 -.30 .34 .40 .57 
Girls .07 .29 -.13 -.33 .16 .36 .46 
Al Cases .29 .39 -.16 -.33 .29 .39 .53 
4. halk J. 
Boys .53 -.45 -.51 .40 .45 . 54 
Girls .53 -.01 -.45 .41 .20 .20 
Al Cases .52 -.18 -.50 .46 .43 .40 
II 5. ~road J. 
Boys -.51 -.51 .47 .55 .51 
·Girls -.27 -.62 .·37 .43 .26 
Al Cases -.33 -.55 .39 .48 .39 
6. otato R. 
Boys .60 -.42 -.88 -.45 
Girls .34 -.13 -.11 -.23 
Ali Cases .42 -.27 -.40 -.31 
7 . .l 0 Yd.Dash 
Boys -.42 -.34 -.48 
Girls -.50 -.53 -.40 
Al Cases -.48 -.44 -.45 
8 • r 'hrow for Dis. 
Boys . 73 .45 
Girls .51 .32 
e Al Cases .69 .45 
9. v eight Tltrow 
Boys .57 
Girls .44 
Al Cases .53 
I (concluded on next page) 
I 
I Tawle 4. (concluded) 
!I 
1. 2. 3. 4. 5. 6. 7. 
Age Hgt.Wgt.O.J. B.J. P.R. 40 
10. )trength I. 
Boys 
Girls 
Al Cases 
35 
8. 9. 10. 
Tbro W.T. St.I. 
I I ~rTim~ units were used for computation; therefore all negative 
val~es would be positive under this condition. 
Ke : 
~gt. 
·~gt. 
~. J. ,, 
• J. 
:I.R. 
- Height 
- Weight 
- Chalk Jump 
- Broad Jump 
- Potato Race 
40 - 40 Yard Dash 
Thro - Throw for Distance 
W.T. - Weighted Throw for Distance 
St.I.- Strength Index 
The most closely related events were the chalk jump and 
th:l broad jump, where in both boys and girls the correlation 
II 
wa' .53. Another close relationship was found between the 
co~relation of distance throw and chalk jump where the corre-
la ion was .40 for the former and .41 for the latter, a dif-
fe~ence of .01. The widest difference was that which occurred 
I beP,ween the correlation of the potato race and the weighted 
'I 
throw. For the boys .88 was reported while for the girls .11 
wa~ found. 
~~ The lowest correlation reported for the boys w~s that of 
.21 which existed between weighted throw and the potato race. 
lj 
Inlthe same category for the girls we find that the correlatior 
II 
of .01 between chalk jump and potato race is the lowest 
inlicated. The highest correlation reported among correlation 
,, 
" 
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Ta I 5. Intercorrelation of Test Items--Boys tple 
:I 
e I 
Hgt. Wgt. Chalk Broad Potato Dash Throw Wgt. Strgthj 
Jump Jump Race Throw Index 
~ge :I 
1t 
.60 .61 .41 .58 .42 .39 .38 .35 .53 
reig . 73 .43 .51 .25 .29 .40 .42 .60 
~t .44 .47 reig .21 .30 .34 .40 .57 
,, 
.53 .45 .51 fhal ' Jump .40 .45 .54 I 
Fro a ·~ .Jump .51 .51 .47 .55 .51 
!Pot a ;;o Race .60 .42 .88 .45 
~0-Y II .42 ~rd Dash .34 .48 ~ for Distance fhro .73 .45 I 
I 
i Weig :;tted Throw .57 
I 
Ta I 6. Inter correlation of Test Items--Girls ple 
I 
,j 
Hgt. Wgt. ·Chalk Broad Potato Dash Throw Wgt. Strgth. 
Jump Jump Race Throw Index 
I 
~ge .56 .48 .25 .49 .09 .57 .46 .45 .48 
Heig p.t .68 .16 .42 .15 .40 .09 .34 .44 
IWeig ~t .07 .29 .13 .33 .16 .36 .46 
I 1!1 
.:53 .01 .4'5 .41 .20 fhal lk: .Jump .20 
~Jump .27 .62 .43 Broa .37 .26 
I 
lfota 1'-'o Race .34 .13 .11 .23 
u ~0-Y flrd Dash .50 .53 .40 
~bra ~ for Distance .51 .32 
eig p.ted Throw .44 
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of variables for the boys was .88 which was found between the 
potato race and weighted throw. In correlation of events with 
girls, the correlation of .68 which existed between height and 
weight was the largest reported. It was interesting to find 
that height had its greatest effect upon the broad jump and 
st.rength index. This was the case in correlation of both 
boys and girls. Weight followed somewhat the srume pattern 
with the exception that with girls, weight correlated highest 
with strength index, the next highest correlation being with 
weighted throw, although its correlation with broad jump 
ranked very close. This is the general trend throughout with 
exception} although the relationship is worth noting. 
The average of the correlations of potato :race with other 
variables in the study for boys was found to be .409 with the 
low at .21 and the highest at .88. This is in contrast with 
an average of but .162 for the girls with the high at .234 
and the low at .01. This would seem to indicate that ~he 
potato race had no elements in common with other variables, 
judging from the low intercorrelations as'applied to the. 
girls. The dash correlates .51 with broad jump, and the·same 
correlation is reported in relation to. the ·chalk jump. This 
seems explainable in that both the broad jump and chalk jump 
measure explosive energy. The range among the girls was from 
.01 with the chalk jump and .27 with the broad jump, an 
average of .14, a great deal lower than the figuv~s found 
., 
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among boys. 
Height and weight have very little effect upon chalk 
jump, potato race and throw for distance, as the low correla-
tion in terms of girls shows. Height and weight affect 
·strength index to the greatest degree, however. In regard to 
height and weight, with boys the potato race, dash, and throw 
for distance are affected the least; while as was the case 
with girls, the strength index was affected with a greater 
degree by these factors. 
Weight has a higher correlation with weighted throw than 
for throw for distance. This would seem to be due to the 
increased resistance that must be overcome, and that weight 
in terms of muscle mass is a factor in overcoming this re-
sistance. Weight does not assert a great effect upon per-
formance of the chalk jump with girls; however, weight is a 
factor in performance with boys as the range of correlation 
reported:for girls, .07, and for boys, .44. 
The factor of age remained rather constant through the 
variable in regard to the performance of the boys. This fac-
tor was not as stable with the girls, as its effect upon the 
potato race and chalk jump was low. 
The range of correlations of the chalk jump and other 
variables is from .40 to .54 for the boys with a spread of 
only .14. This is contrasted with a range of .01 to .53 
for the girls, which yields a spread of .52. The chalk jump 
seems to be a better measure of power for the boys, but it 
does not correlate as well with all components of power as 
applied to girls. 
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The broad jump has more stability in its correlation with 
other variables in terms of boys and girls correlation with 
other variables. The dash, as would be expected, correlates 
very high with the potato race since they both measure the 
same component of power, that of velocity. The potato race 
also measures the factor of sudden stops and start, which is 
the ability of the body to develo~ power quickly. A correla-
tion of .60 for the boys and .62 for the girls is reported. 
The weighted throw and the throw for distance follow the 
same pattern as the dash and the potato race in that they have 
a high intercorrelation, for boys .73 and girls .51. 
In only two events for girls, the weighted throw and dash, 
is there a significant relationship with strength index. The 
weighted throw involves the same type of muscle groups measured 
by the strength_of grip. In the case of boys, the relation-
ship of strength index with other variables is more positive. 
The strength and motor performances are not related in girls 
but do show a distinct relationship in boys. 
In the case of both the boys and the girls we find a 
higher correlation between weighted throw and strength index 
than between throw for distance. This would seem to indicate 
the fact that weighted throw offers a greater resistance than 
throw for distance. 
Table 7. A Comparison of the CorDelations of Test Items as 
Reported by Hutto and This Study 
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rt- Height Weight Grip ···nash Broad Shot Jump Put 
:'.[?Eo R** K :a:- ![ B ;[ B K H K 1i 
1\ge 60 .29 .61 .31 .53 .38 .39 .18 .58 .26 .35 .38 
~eight • 73 .60 .60 .45 .29 .37 .61 .37 .42 .36 
Weight .57 .59 .30 .24 .47 .27 .40 .57 
~rip .48 .34 .51 .43 .57 .51 
! 
Dash .51 .58 .. 34 .24 
!Broad .55 .37 
Jump 
~ey: K* -= Karcher; H?H~ = Hutto 
The main element that this study has in common with Hutto 
is the use of grip strength. Hutto used the combined right 
and left grip strength as did this study. This study found 
a correlation of .57 with grip and shot put, while Hutto in 
his study on high school boys found a correlation of .51. 
Hutto used a six-pound shot against a two-pound shot. This 
seems comparable due to the age difference of testees. The 
range of difference is from .02 to .15 with a positive rela-
tionship of this study, except in correlation of grip and 
weight which shows a negative relationship of .02 with this 
study. The over-all pattern is relatively close, with this 
study being higher in all comparisons except as mentioned, 
I 
\___,· 
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weight and grip. This would indicate that grip strength is 
more closely related to other motor activities at the age 
level of six, seven and eight years of age than at high school 
age. 
Another element that this study has in common with Hutto 1 
work is the age factor. We find a great range of ·differences 
from .03 to plus .32, the closest relationship being between 
shot put and age. This study has higher correlation for age 
with other factors except in the case of shot put, which is 
very close. This seems to indicate that at the lower age 
levels the age factor had a greater effect upon the performance 
than at the higher age levels. With the young children, the 
older they were the better their ability in any given test 
item. This was not the case in the high school group. 
Table 8. A Comparison of Correlation of Test Items as Reported 
by Rarick and This Study 
Item Weight Shot Put Sargent Jump Sprint 
.K?f- B-3E* K :a K R K :e 
Height . 73 .64 .42 .53 .43 .31 .30 .25 
Weight .40 .52 .44 .15 .30 .33 
Shot Put .45 .37 .34 .53 
Sargent Jump .51 .64 
Sprint 
Key: *K = Karcher; ?f*R = Rarick. 
.. 
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Rarickts study was on college men as compared to this 
study on young children; however, the study canbe compared 
on the basis that the items were scaled to the age level. 
Rarick used an eight-pound shot while this study used a two-
pound shot. A dif'f'·erence in dashes is a 20-yard sprin:Q: f'or 
Rarick against a 40-yard dash. Of' the ten comparisons, f'ive 
were negative and f'ive were positive in regard to this study. 
There is a close relationship between correlations of' weight 
and sprint, this study being .30 as against .33 f'or Rarick, 
a spread of' .03. The greatest range was .29 between the cor-
relation of' Sargent jump and weight, .44 in this study and 
.15 reported by Rarick. The comparisons of' correlation of 
weight and height and shot put were relatively close with 
range of dif'f'erence of' .12 and .11 respectively. 
Table 9. A Comparison of Correlation of Test Items as Reported 
by Harris and This Study 
Sargent Broad Shot Put Strength Dash 
Item .rump Jump Index 
R;~E- H** ·.K H K ll R: R K H 
Weight 07 .0002 .29 .32 .36 .32 .46 .56 .33 .08 
Sargent Jump .53 .73 .20 .58 .. 20 .33 .45 .59 
Broad Jump .43 .59 .26 .35 .62 .59 
Shot Put .44 .59 .53 .54 
Strength .40 ~28 
Index 
Dash 
43 
The Harris study was made with junior high school girls, 
so the comparisons are made with girls of this study. The 
interesting comparison is the low correlation betweenweight 
and Sargent jump, .07 for this study while Harris reports 
.0002. The relationship between weight and the other test 
items all are very close, except for the comparison between 
weight and Sargent jump which has a wide gap of .25. Harris 
found a correlation of .73 between Sargent jump ~nd broad 
jump, while this study reports a correlation of .53. 
The ~losest relationship was between dash and shot put, 
a negative relationship of .01 with this study and that of 
Harris. The widest span is between Sargent jump and shot 
put, a differential of .38. Of the fifteen comparisons, ten 
were negative and five had a positive relationship with thi·s 
study. 
An interesting factor is that when the boys were compared 
with the girls in this study, the following comparisons are 
in evidence: Karcher found a correlation of .51 with dash and 
Sargent jump while Harris found .59. The same situation was 
true with a correlation of dash and broad jump, Karcher .51, 
Harris .59. 
Coleman used a baseball throw for distance using a 
twelve-inch ball in his study on college men. This seems 
comparable to the nine-inch ball used in this study on young 
children. Oole~an reported a correlation of .23 for baseball 
Table 10. A Comparison of Correlation of Test Items as Re-
ported by Coleman and This Study 
,· 
Shot Put Baseball Strength Sargent 
Item Throw Index Jump 
K?:~ C~fo* K c K c K c 
Weight .40 .39 .34 .23 .57 .64 .44 .04 
Shot Put • 73 . 62 .57 .48 .45 .58 
Baseball .45 .49 .40 .25 
Throw 
Strength .54 .25 
Index 
Key: *K ~· Karcher; **0 = Coleman. 
throw and weight, while this study found a correlation of 
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.34. Both studies showed a relatively high correlation be-
tween shot put and baseball throw, this study reporting .73 
while Coleman reported .62. The correlation between baseball 
throw and Sargent jump was shown as .40 i~ this study against 
.25 for Coleman. In terms of strength index Coleman used an 
Iowa revision of Rogers strength index, while this study used 
a combined right and left grip strength. Coleman reported 
.49 while this study shows .45. The two studies are close 
in their relationships between test items. 
Table 11. A Comparison of Correlation of Test Items as Re-
ported by Espenschade and This Study 
Girls 
Item Broad Jump Jump and Distance 
Reach Throw 
K~f. E** K E K E 
, 
Dash .62 .61 .45 .• 44 .50 .51 
Broad Jump .53 .30 .37 .45 
Jump and Reach .41 .26 
Boys 
Item Broad Jump Jump and Distance Reach Throw 
K E K E K E 
Dash .51 .64 .51 .44 .42 .38 
Broad Jump .53 .42 .47 .39 
Jump and Reach .40 .37 
Girls. Espenschade's study on children of adolescence 
closely compares with this study in most aspects. The dash 
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correlates with broad jump, jump and reach, and distance throw 
within .01 with this study. The widest difference is between 
jump and reach and broad jump, where this study has a higher 
correlation of .23. 
Boys. Espenschade 1 s study does not follow the results 
as closely in the findings with b0ys as does the findings in 
cases dealing with girls. There is a close range of differ-
ence between jump and reach and distance throw. The 
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difference between the dash and·the other three events has a 
range of difference of·from .04 to .13 against a spread of 
.01 for the girls. The broad jump and the jump and reach are 
only .09 apart. 
In the total aspect of the two studies we find a rela-
tively close relationship between the findings. 
Table 12. Relationship between the Correlations of Grip 
Strength as Reported by Espenschade and This Study 
Espenschade Karcher 
Item 
I 
Boys Girls Boys Girls 
Dash .50 • 2"7 .48 .40 
Broad Jump .44 .11 .51 .26 
Chalk Jump .2"7 .08 .54 .20 
Distance Throw .53 .43 .45 .32 
Espenschade used only the right grip strength, while this 
study used a total of both left and right grips. The average 
difference between the correlations reported by Espenschade 
an'd those. r.eported by this study is .11 with the study with 
girls and .13 with boys. The only really wide gap of differ-
ence occurs in the correlation of chalk jump and strength with 
boys. The range of difference with girls is from .11 to .15 7 
while with boys it is from .02 to .2"7. An interesting factor 
to be considered is that the differences of the correlation 
between that of the boys and girls in the study as reported 
Graph No.' z. A Comparison of Correlation between 
and Other Test Items as Reported by 
and Other Investigators 
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by Espenschade is related very closely with the differences 
that this study indicates. For example, Espenschade finds 
a difference of .13 in correlation between dash and grip 
strength while this study finds a difference or .08. In all 
cases except grip strength and dash Es~enschade found a small-
er differential than did this study. It is concluded that the 
findings of both studies report the same fundamental differ-
ences between correlation or motor events between boys and 
girls. It is also concluded that the correlations that were 
reported are closely related. 
The factor or the dash was round in many of the studies 
and the relationships are shown in the preceding ~aph. A 
close relationship is expressed by the findings of Hutto, 
Rarick and this study with reported correlations of .24, .25 
·and .30 respectively. The range among the girls was much 
greater, Karcher reporting .33 against .08 for Harris. The 
comparison between correlations of dash and broad jump were 
close with only a margin of .07 for boys and .03 for studies 
involving girls. Espenschade round a correlation of .44 be-
tween dash and Sargent jump with girls against .45 in this 
study. There was also on a difference of .01 between dash 
and throw for distance and dash and broad jump. 
A Comparison of the Intercorrelation of This Study 
with Others Reporting Intercorrelation on Test Items 
Which Are Common to Both Studies 
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One intercorrelation that is common in most of the 'stud-
ies is that of weight and shot put. The following comparisons 
are found: 
Boys 
Girls 
Karcher 
.40 
Karcher 
.36 
Coleman 
.39 
Harris 
... 32 
Rarick 
.53 
Hutto 
.57 
It seems significant that in all studies the correlations run 
rather close. The spread of difference is from .01 to .17 
involving boys while the difference where girls were tested 
is but .04 as indicated above. 
Both Hutto and Rarick found a correlation of about .60 
between height and weight with this study reporting a finding 
of approximately .70. It is interesting to note that Rarick 
and Coleman both reported a correlation of below .15 between 
weight and Sargent jump while this study is much higher re-
porting a correlation of .44. 
I 
The Sargent jump seems to be rather unstable in its com-
parison with other investigations in the field. This is not 
true however of the other factors as previous tables seem to 
indicate. 
Harris 1 study with junior high school girls reported 
finds between broad jump and other factors that closely 
50 
followed the pattern of the findings of this study. The 
differences found are all negative to this study except that 
difference in the correlation between broad jump and dash 
which was .03 higher than this study. The spread of differ-
ence were all below .10 except in the case of the Sargent jump 
and the broad jump where a spread of .23 is found. 
Hutto's study with high school boys found correlations 
that are wider in range ot difference than the studies on 
girls. In the cases of six correlations, four are higher and 
two cases are lower. 
In the total aspect the study of Harris and Espenschade 
with girls and this study with girls appear to have inter-
. 
correlations of test items that,are closely related in their 
findings. The mean spread of difference of the correlation 
of all other investigators with this study is but 8.78 with 
Espenschade having the loweat mean spread of .07 for girls 
and .076 for boys. 
CHAPTER IV 
SUMMARY AND CONCLUSION 
The study a~tempted to determine the relationship, if 
any, which exists between the various factors which are in-
cluded in the measurement of power. The tests were adminis-
tered to 166 boys and girls of the ages of six, seven, and 
eight. A survey of the literature reports reliabilities on 
the seven motor eveRts used in the study ranging from .61 to 
.95~ 
Summary 
The subjects for the study were taken from the first 
three grades. The largest percentage of six-year-olds were 
in the first grade; the seven-year-olds for the most part 
were from the second grade; and the eight-year-olds for the 
most part were members of the third grade. 
The mean performance of the boys in all events was 
greater than the similar figure for the girls. Sex differ-
ences are apparent at this age level. These differences were 
statistically significant in all events except the broad jump. 
In terms of growth factors the boys were not superior accord-
ing to statistical approach. The superiority of the boys 
was especially marked in the throw for distance as well as 
the weighted throw. 
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Intercorrelations of the growth factors are very high. 
The intercorrelations among the motor performances are all 
positive and vary greater among the findings with girls. The 
intercorrelations of motor performances of girls have a wider 
range and are more unstable than those reported by the boys. 
The intercorrelations of the variables of boys are higher 
and remain more constant among any given event than do the 
intercorrelations of girls. This factor would seem to indi-
cate that girls do not have equal ability in the various com-
ponents of power, while the boys possess the quality of 
ability in each of the areas that compose power. 
In comparing the intercorrelation of the motor performancE 
in this study with other studies dealing with intercorrelation 
of similar motor performances, we f~nd a very close relation-
ship between this study and all other studies. There is an 
average difference of but 8.78 between the intercorrelations 
as reported by other investigators and the findings reported 
by this study. The range of difference was from .07, as found 
between this study and Espenschade 1 s study, and 13.62, as re-
ported between this study and Hutto's findings. The inter-
correlations of motor events that are factors in the measure 
of power at the lower age levels as reported in this study 
are very closely related to the intercorrelations that are 
reported by other investigators on the higher levels. 
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Conclusions 
The evidence produced by this study seems to indicate 
that age is not a factor in power. This is justified due to 
the close relationship of the intercorrelations that were 
reported by this study and those studies made on the higher 
age levels. 
The boys were found to be significantly superior to the 
girls in most of the motor events which contained power fac-
tors. The range of the correlations was greater with the 
girls than with the boys, ~he girls showing more instability 
in the intercorrelation of motor events. This study compares 
more favorably with other studies in terms of girls 1 per-
formances than with boys 1 performances, which might indicate 
the girls remain more stable in performance over a period of 
years than do the boys. 
All evidence indicates that power is a constant factor ~ 
with both boys and girls. 4 child who has a high power rating ( 
-~ on motor events at the lower age levels will maintain same 
through higher age levels. 
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aPPENDIX 
Explanation o~ Data: 
Sex •••• l--boy; 2--girl 
Age •••• recorded to the nearest month 
Hgt •••• recorded to nearest inch 
Wgt ••• ~recorded to nearest pound 
Chalk J •••• Ghalk jump recorded to half inch 
B.J •••• Broad jump recorded nearest inch 
P •. Race •••• Potato race recorded to nearest hal~ second 
40 D •••• 4~ yard dash recorded to nearest hal~ second 
Throw •••. Baseball throw ~or distance recorded to nearest 
~oot 
W.Throw •••• Weighted throw ~or distance recorded to the 
nearest ~oot 
S.Index •••• Strength index recorded to the nearest pound 
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No. Sex Age Hgt. Wgt.Oh~~k B.J. P. 40 D. Race Tbr W. S. ow Throw Inde..~ 
001 2 8 515 64 045 40 190 095 32 135 44 
002 1 8 525 75 090 45 180 085 65 280 68 
003 1 8 500 61 075 48 180 089 67 190 50 
po4 2 8· 500 74 053 37 190 086 37 180 64 
005 2 8 510 67 065 45 180 080 42 170 74 
006 2 8 540 73 090 54 170 072 41 240 80 
007 2 8 500 58 095 42 480 090 42 180 42 
008 2 8 480 49 083 49 190 087 46 110 51 
009 2 8 505 56 165 39 180 081 46 140 50 
010 2 8 530 85 060 43 200 090 30 190 52 
011 2 8 530 83 055 48 180 070 45 210 57 
012 2 8 530 74 070 42 170 070 22 175 98 
013 2 8 520 55 065 58 170 075 35 165 50 
014 1 8 520 67 065 47 170 085 51 270 82 
015 2 8 540 70 080 44 170 081 40 210 78 
016 2 8 520 62 075 56 160 070 28 210 56 
017 1 8 540 87 059 40 220 110 30 140 54 
018 1 8 510 60 1f:>O 55 180 080 42 270 54 
019 1 8 500 69 060 44 190 G80 40 140 50 
020 1 8 480 57 070 38 180 080 54 150 64 
021 1 8 500 56 065 36 170 085 45 130 58 
022 1 8 510 70 085 44 175 080 37 120 68 
023 1 8 470 53 055 36 160 110 55 170 42 
024 1 8 480 56 060 38 190 091 33 090 66 
025 1 
026 2 
027 2 
028 1 
029 2 
030 . 2 
031 2 
032 1 
033 1 
034 2 
035 2 
036 2 
037 1 
038 1 
039 1 
040 2 
041 1 
042 2 
043 2 
044 2 
045 1 
046 1 
047 2 
048 2 
049 2 
8 500 60 070 
8 460 46 055 
8 490 53 070 
s 53~ 71 pso 
8 490 64 080 
8 520 65 080 
8 510 58 040 
8 510 75 085 
. 8 520 56 090 
8 510 59 060 
8 480 76 065 
8 470 49 065 
8 510 75 080 
8 490 50 095 
8 470 50 070 
8 500 65 060 
8 480 67 075 
48 190 
42 200 
49 190 
41 180 
49 200 
48 180 
38 210 
57 170 
48 180 
49 190 
42 190 
44 180 
43 170 
53 175 
41 165 
48 180 
54 195 
055 56 210 
090 49 170 
085 
100 
085 
080 
085 
080 
095 
085 
070 
080 
085 
085 
075 
075 
070 
083 
080 
079 
075 
8 510 54 
8 530 73 
8 490 50 
8 530 74 
8 510 63 
8 500 55 
8 500 56 
8 500 53 
045 42 180 08~ 
080 59 190 086 
095 49 180 083 
076 45 190 086 
085 39 190 085 
049 31 200 091 
40 
51 
27 
70 
29 
40 
38 
53 
63 
28 
63 
35 
55 
23 
48 
45 
55 
20 
38 
36 
65 
60 
38 
34 
39 
59 
290 90 
115 40 
170 47 
220 66 
170 46 
200 52 
110 40 
180 72 
320 68 
175 62 
230 74 
105 46 
200 54 
140 42 
160 62 
140 34 
220 52 
200 46 
190 82 
140 60 
310 76 
290 80 
120 61 
140 63 
110 59 
050 2 
051 2 
052 1 
053 1 
054 1 
055 1 
056 1 
057 1 
058 1 
059 1 
060 1 
061 1 
062 1 
063 1 
064 1 
065 1 
066 1 
067 1 
068 1 
069 1 
070 1 
071 1 
072 1 
073 1 
074 1 
8 490 52 060 
8 480 49 080 
8 530 83 120 
8 520 82 120 
8 520 75 110 
8 490 77 110 
8 470 70 100 
7 480 55 050 
7 510 62 090 
7 470 45 050 
7 480 53 080 
7 530 . 71 100 
7 480 57 070 
7 520 64 090 
7 470 56 070 
7 480 57 070 
7 480 62 080 
7 480 48 070 
7 480 57 070 
7 490 65 075 
7 520 82 070 
7 480 55 100 
7 480 49 055 
35 205 
40 200 
58 160 
59 170 
52 175 
53 200 
46 200 
46 180 
45 165 
39 220 
38 180 
43 180 
37 170 
38 220 
45 170 
36 200 
53 170 
37 220 
45 190 
43 190 
38 190 
22 180 
34 200 
090 44 
093 53 
072 65 
070 68 
075 61 
077 63 
075 50 
089 28 
073 61 
095 29 
085 56 
081 53 
082 45 
080 30 
081 47 
085 30 
082 21 
090· 49 
087 34 
087 36 
083 61 
085 30 
083 45 
220 
280 
380 
320 
240 
230 
200 
210 
360 
120 
220 
250 
180 
160 
240 
130 
080 
160 
120 
150 
350 
070 
170 
81 
92 
90 
82 
72 
74 
46 
62 
84 
40 
70 
90 
76 
79 
66 
51 
50 
48 
60 
54 
72 
50 
43 
7 500 53 065 50 180 093 52 150 50 
7 500 54 070 59 170 080 70 360 50 
60 
075 1 
076 1 
077 1 
078 1 
079 1 
080 1 
081 1 
082 1 
083 1 
084 2 
085 2 
086· 2 
088 2 
089 2 
090 2 
091 2 
092 2 
093 2 
094 2 
095 2 
096 2 
097 2 
!)98 2 
099 2 
100 2 
7 520 59 
7 500 56 
7 470 51 
7 480 50 
075 
075 
060 
075 
7 490 52 065 
7 490 52 075 
7 480 47 090 
7 500 78 070 
7 400 65 072 
54 170 
40 190 
42 180 
39 180 
40 180 
44 190 
41 180 
44 190 
40 190 
080 65 
090 47 
070 65 
080 47 
080 57 
080 53 
085 55 
081 45 
075 42 
7 510 60 
7 500 56 
7 510 50 
7 510 70 
7 500 '63 
7 520 56 
7 480 49 
7 480 48 
7 500 67 
7 500 55 
7 490 51 
7 490 65 
079 51 190 089 50 
045 44 ~190 080 38 
050 44 200 10o- 28 
050 26 185 095 24 
040 42 190 . 089 30 
070 47 170 085 30 
060 38 200 096 29 
080 38 200 081 20 
080 49 185 085 23 
060 37 220 094 22 
059 39 200 087 21 
050 37 250 110 19 
7 460 44 080 
7 480 43 080 
7 450 47 ~70 
7 460 42 060 
50 180 
43 200 
43 190 
29 220 
082 
089 
083 
090 
33 
32 
35 
18 
61 
270 60 
170 67 
190 ~60 
200 67 
140 
150 
190 
180 
210 
190 
110 
120 
100 
090 
100 
140 
090 
100 
190 
080 
090 
180 
120 
180 
090 
77 
55 
64 
69 
72 
40 
60 
58 
74 
74 
46 
41 
40 
50 
44 
34 
56 
32 
38 
54 
32 
101 2 
102 2 
103 2 
104 2 
105 2 
106 2 
107 2 
108 2 
109 1 
110 1 
111 1 
112 1 
113 1 
114 1 
115 1 
116 1 
117 1 
118 1 
119 1 
120 1 
121 1 
122 1 
123 1 
124 1 
125 1 
7 460 42 060 
"7 470 39 050 
7 470 38 060 
7 470 53 100 
7 490 53 100 
7 490 73 070 
7 480 51 070 
7 480 49 090 
6 480 53 065 
6 450 46 040 
6 480 53 050 
6 500 47 063 
6 470 51 065 
6 440 46 050 
6 450 44 065 
6 500 65 065 
6 500 72 060 
6 460 50 075 
6 440 44 055 
6 480 63 065 
6 450 44 070 
6 430 44 100 
6 470 53 085 
6 490 58 -090 
6 430 47 035 
29 220 099 
32 210 090 
35 190 085 
53 170 oao 
55 180 075 
40 180 083 
44 190 080 
42 210 085 
34 200 090 
29 190 085 
39 200 082 
41 220 085 
40 210 085 
37 180 080 
26 210 100 
34 200 090 
35 180 080 
30 190 085 
30 220 115 
33 210 095 
44 170 085 
42 180 083 
35 200 110 
42 170 080 
37 220 110 
18 
33 
40 
60 
64 
52 
56 
55 
45 
32 
52 
35 
61 
36 
18 
44 
20 
19 
29 
60 
37 
42 
31 
56 
19 
090 
080 
140 
220 
250 
190 
170 
130 
150 
120 
140 
150 
130 
085 
060 
120 
060 
073 
150 
280 
230 
130 
150 
210 
110 
32 
43 
80 
60 
62 
44 
53 
50 
40 
35 
40 
39 
40 
40 
36 
79 
30 
41 
32 
58 
56 
30 
51 
64 
18 
62 
126 1 
12'7 1 
128 1 
129 1 
130 1 
131 1 
132 1 
133 1 
134 1 
135 1 
136 1 
13'7 1 
138 1 
139 1 
140 1 
141 1 
142 2 
143 2 
144 2 
145 2 
146 2 
14'7 2 
148 2 
149 2 
150 2 
63 
6 480 60 050 25 240 110 38 16.0 32 
6 4'70 49 0'70 34 190 092 53 200 42 
6 460 49 050 
6 480 5'7 055 
30 210 100 33 
3'7 190 080 35 
140 30 
180 40 
6 460 53 
6 430 44 
6 420 39 
6 420 36 
6 460 44 
060 36 200 100 5'7 240 61 
060 35 190 092 43 210 42 
065 32 200 08'7 45 230 28 
060 31 190 093 4'7 180 36 . 
045 25 240 110 12 0'70 34 
6 480 48 100 46 180 085 63 2'70 54 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
450 46 
440 44 
500 58 
490 5'7 
480 45 
440 45 
440 48 
450 44 
490 52 
490 55 
480 52 
490 51 
520 54 
4'70 48 
420 35 
060 
f)'70 
080 
080 
090 
080 
0'70 
055 
060 
,0'70 
060 
0'70 
080 
060 
060 
39 200 085 
4'7 180 082 
33 200 089 
49 190 080 
48 180 695 
24 190 085 
45 200 095 
30 21Q 093 
42 200 100 
47 200 102 
40 200 100 
43 190 089 
50 200 105 
31 210 095 
30 220 091 
51 
-34 
38 
38 
36 
40 
1'7 
28 
21 
25 
21 
28 
23 
2'7 
34 
1 '70 
110 
160 
1'70 
180 
150 
120 
260 
100 
115 
090 
150 
120 
110 
080 
56 
60 
60 
65 
55 
45 
54 
46 
39 
55 
56 
54 
58 
38' 
34 
64 
151 2 6 450 44 045 28 230 120 10 050 34 
152 2 6 460 43 090 28 230 105 24 080 32 
153 2 6 490 74 030 22 250 110 11 100 48 
154 2 6 450 55 080 42 190 098 -40 090 50 
155 2 6 460 44 050 32 240 120 18 080 44 
156 2 6 450 49 045 37 200 095 26 110 38 
157 2 6 450 51 030 32 200 091 31 150 36 
158 2 6 460 52 075 42 200 090 33 1!)0 28 
159 2 6 490 50 055 33 200 100 20 100 25 
160 2 6 430 52 050 25 190 110 24 120 34 
161 2 6 440 41 040 32 220 085 35 150 42 
162 2 6 490 53 085 37 190 090 21 055 42 
163 2 6 450 58 055 38 180 088 34 105 43 
164 2 6 490 47 065 34 180 083 35 080 47 
165 2 6 550 52 040 31 190 095 19 220 31 
166 2 6 430 35 040 35 190 115 25 090 30 
